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Sexual Maturity of Crocidura russula (Insectívora: Soricidae) 
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Crocidura russula (n=537) were captured in western Switzerland 
between 1977—1980. Histological study of sexual organs and tooth wear 
analysis were used to estimate the age of sexual maturity. 35% of the 
individuals reproduced in the year of their birth, the females being 
more precocious (43.6%) than males (28.6%). Juveniles born in the spring 
attain their sexual maturity earlier than those born later, in summer or 
autumn. Overwintered individuals start to reproduce in spring. In July, 
most reproductive individuals were the young of the year. This preco-
cious maturity of Crocidura russula can be explained by the palaeo-
tropical origin of Crocidurinae. 

[Institut de Zoologie et d'Ecologie animale, Université de Lausanne, 
CH-1015 Lausanne, SuisseJ 

1. INTRODUCTION 

Reproduction in a species depends, among other things, on climatic 
and palaeohistorical factors. In particular, the members of the two sub-
families of Soricidae (Crocidurinae and Soricinae) differ in their repro-
duction strategies, as a result of their evolution in two different climatic 
regions (Vogel, 1980). This is especially true for the age of sexual maturity, 
one of the important components of reproduction strategy. The Soricinae, 
which have a holarctic distribution, usually mature the year following 
their birth. However, some cases of precocious maturity are reported, for 
example, in Neomys jodiens (Bazan, 1956), Soreoc arcticus (Schwarz, 1959), 
Sorex araneus (Stein, 1961) and Soreoc daphaenodon (Schwarz, 1962). On 
the other hand, data from breeding colonies and field caught tropical 
members of the Crocidurinae, a subfamily of palaeotropical origin, sug-
gest a more precocious sexual maturity. 

Therefore, we wanted to know how Crocidura russula (Hermann, 
1780), a species originating from Africa (Vogel & Maddalena, in press), 
has adapted its sexual maturity to the climatic conditions of the temper-

1 This paper is part of a thesis, carried out at the University of Lausanne. The 
complete thesis is available at the Thesis Department of the Bibliothèque cantonale 
et universitaire, CH-1015 Lausanne, Switzerland 
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ate zone. The aim of this s tudy was to determine whether this species 
has a precocious maturity, as the tropical members of its subfami ly 
(Louch et al., 1979; Brooks et al., 1980; Jeanmaire-Besangon & Vogel , in 
prep), or whether it has late maturity as observed in the sympatric 
members of the Soricinae, such as Sorex araneus. 

2. MATERIAL AND METHODS 

Between 1977 and 1980, 540 specimens (256 $ $ et 284 S <$) were captured in 
western Switzerland, at altitudes ranging from 375 m to 1030 m. The reproduc-
tive tracts were prepared for histological study (details in Besançon,, 1984; Jean- 
maire-Besançon, 1985). In males, maturity was determined according to several 
criteria: (1) green colour of testicles, (2) protuberance of seminal tubes, (3) devel-
oped interstitial tissue, (4) large quantities of spermatozoa in the testicles and the 
epididymides. Females were considered mature: (1) when pregnant (n=63), (2) 
when pregnant and lactating (nT=47), (3) when lactating (n = 4), (4) in a postrepro- 
ductive state (n=7) and (5) if having aborted (n=4). Achievement of sexual ma-
turity in females could be objectively assessed only by gestation and lactation. 
Many inactive winterig females had a fully developed reproductive system and 
numerous large tertiary follicles (diameter > 300 îm) in their ovaries, showing 
that such histological characteristics cannot be considered as criteria of sexual 
activity. 

The age of all individuals was estimated by measurement of tooth wear (de-
tails in Besançon, 1984; Jeanmaire-Besançon, 1986). Discriminant analysis separat-
ed the specimens into two( groups: 366 young of the year (= group 1) and 174 over-
wintered individuals (=group 2). Shrews were grouped into seven classes of tooth 
wear by steps of 100 fim, after the mean height of the three molars of the right 
mandible (=factor A). Class Aj grouped the youngest individuals (A 1200 nm). 
Class Aï grouped very old shrews with molar heights of less than 700 j.im. 

3. RESULTS 

3.1. Maturity and Age 

Among the 366 spec imens born in the year of their capture (group 
1), 35.5% were reproductive. Females (43.8%) w e r e sexual ly more preco-
cious than the males (28.6%). The youngest mature individuals w e r e one 
to three months old (Table 1). Af t er nine months of age, all the males 
had become mature. The oldest immature individuals w e r e females , w i t h 
an age. of t w e l v e to f i f t e e n months. They w e r e certainly born in the 
spring and did not become mature before the fo l lowing spring. The d i f -
ference of age at sexual maturity , be tween the overwintered m a l e s and 
females , can be explained only in part by the earlier maturi ty of males 
in spring. 
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Table 1 
Proportion of reproductive males and females 
(% R), captured during the season of reprodu-

ction, and grouped according to their age. 

Class of 
tooth wear Age (months) n % R 

Males, group 1 
A1 1.0— 3.0 27 26 
A2 3.1— 6.1 94 38 
A3 6.2— 9.2 21 52 

Males, group 2 
A3 6.2— 9.2 11 100 
A4 9.3—12.4 21 100 
A5 12.5—15.5 15 100 
A6 15.6—18.6 9 100 
A7 >18.6 1 100 

Females, group 1 
A1 1.0— 3.0 27 33 
A2 3.1— 6.1 100 67 
A3 6.2— 9.2 24 75 

Females,, group 2 
A2 3.1— 6.1 1 100 
A3 6.2— 9.2 16 87 
A4 9.3—12.4 21 86 
A5 12.5—15.5 15 92 
A6 15.6—18.6 5 100 
A7 >18.6 2 100 

c / G r . 2 

0 J 

i i i i i I l 
A1 A2 A3 A4 A5 A6 A7 

TOOTH WEAR CLASSES 

Fig. ,1. Proportion of reproductive individuals (% Ind.) captured during the 
reproductive season, for males and females, in groups 1 (Gr. 1) and 2 (Gr. 2) 
and for each class of tooth wear (A1 to A7). 
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3.2. Maturity and Season 

The percentage of juveniles of both sexes having reached sexual ma-
turity within the year of birth was calculated for each month (Fig. 1; 
Table 2). High values were obtained in the spring and summer and 
a sudden decrease was observed in September (values significantly dif-
ferent from the August values, t-test, p<0.05). Values became very low 
in October and November. Males and females showed a different pat-
tern: all young females were reproducing in May, whereas only two 
thirds of the males were sexually active (Fig. 1). A similar trend was ob-
served in July when the proportion of mature females was almost double 
that of the males. 

Table 2 
Monthly numbers of males and females, 
belonging to groups 1 and 2, for each 

month of the year. 

Month Group 1 Group 2 
66 

January 0 0 11 11 
February 0 0 15 17 
March 0 0 20 25 
April 3 4 11 7 
May 9 8 9 6 
June 16 17 9 6 
July 33 23 5 3 
August 14 21 3 3 
September 68 49 3 10 
October 21 18 0 0 
November 16 14 0 0 
December 18 14 0 0 

Total 198 168 86 88 

Fig. 2. Proportion of young males (triangles) and young females (circles) in 
reproduction or having reproduced (°/o Ind.) for each month (averages of cu-

mulated data of the four years 1977—1980). 



Sexual maturity of Crocidura russula 481 

The respective proportions (averaged over the four years 1977—1980) 
of reproductive males and females of groups 1 and 2 are given for all 
the months in Fig. 3. The results show that reproduction is maintained 
we!l until April by overwintered shrews (group 2). Beginning with the 
months of May for females and June for males, reproductive activity 
remains important until late in the summer, due to juveniles (group 1). 

J f m a m j j a s o n d 

Fig. 3 Contribution to reproduction of males (% <S <$) and females (%>$$), active 
in groups 1 (shaded area) and 2 (striped area) (cumulated data from the four 

years 1977—1980). 

4. DISCUSSION 

The present study shows that Crocidura russula can reproduce very 
early, since 35.5% of the individuals achieved maturity during the year 
of their birth. So far, several contradictory results on the age at sexual 
maturity in temperate Crocidurinae have been published. In Crocidura 
russula, Bishop & Delany (1963) reported a late maturity. On the con-
trary, Yalden et al. (1973) have already suspected that this species may 
achieve a precocious sexual maturity but these authors were unable to 
estimate the age of their specimens accurately. Ultimately, Lopez-Fuster 
et al. (1985) have shown that juveniles of the first litters can reproduce 
rapidly in spring (up to 70% of the young females are pregnant in May). 
The results of Rood (1965), on Crocidura suaveolens cassiteridum, are 
similar to ours: 24% of the young females reproduced. 

Studies in marked populations of Crocidura russula have shown the 
variability of its sexual maturity. In a population followed by Besan-
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con (1984), 14% of the young females (n=22) reproduced in 1978 and 
0% in 1979 (n=9). Genoud (1978) followed an urban population in west-
ern Switzerland during 20 months and was unable to capture any ma-
ture juvenile. However, in another study (over 21 months), he strongly 
suspected reproductive activity in a rural mountain habitat (Genoud 
& Hausser, 1979). Age at sexual maturity may depend on the density of 
adult females, as has been observed with the very important studies on 
Clethrionomys glareolus (synthesis in Bujalska, 1985a, 1985b). However, 
the small size and heterogeneity of the study areas do not permit a stat-
istical analysis of the data. 

The high percentage of young Crocidura russula that are sexually 
mature stands in contrast to most values published for Soricinae (Table 
3), which, generally, do not reproduce in their first calendar year. The 
situation may be different for Soricinae of the Arctic region. Accord-
ing to Schwarz (1962), about one third of young Sorex araneus and So-
rex daphaenodon females bred in the year of their birth. 20% of young 
Sorex isodon reproduced also very quickly in this region (Kaikusalo, ci-
ted by Skar6n, 1979). Apparently, this somewhat compensates for the 

Table 3 
Some data on the reproductive activity of young females in several species 
of Soricidae. n=sample size of young females, % R=percent of active 
young females, + =active young females observed, —=no active young 

females observed. 

Species n % R Authors 

Sorex araneus ? Brambell (1935) 
? — Borowski & Dehnel (1952) 

1708 0— 2 Pucek (1960) 
255 3—29 Stein (1961) 
17 30 Schwarz (1962) 

200 5.5 Skaren (1979) 
451 5 Heikura (1984) 

Sorex minutus ? — Brambell & Hall (1937) 
302 4—10 Pucek (1960) 

Sorex daphaenodon 8 37 Schwarz (1962) 
Sorex arcticus ? + Schwarz (1959) 

39 5 Baird et al., (1983) 
Sorex isodon 114 0.9 Skaren (1979) 

139 20.1 Kaikusalo [cited by 
Skaren (1979) 

Neomys fodiens ? — Price (1953) 
Crocidura russula ? — Bishop & Delany (1963) 

? + Yalden et al., (1973) 
99 33 Lopez-Fuster et al., (1985) 

Crocidura suaveolens 54 24 Rood (1965) 
cassiteridum 
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shortness of the summer in the high Arctic, However, Baird et al. (1983) 
have not obtained similar results in the same region. 

Precocious maturity in spring, reported for Neomys focliens by Ba-
zan (1956), seems an exception among the other Soricinae, living in 
a temperate climate. It is difficult to discuss the reproductive activity of 
young females in Neomys fodiens because data are too scanty. 

With regard to our results, we can ask why Crocidura russula has 
not adapted a strategy similar to that of the sympatric Soricinae. Two 
explanations can be advanced. Firstly, the evolution of a strategy of the 
genus Crocidura, adopted in the tropical regions, could not be rapidly 
changed to another direction, even under the influence of the conditions 
of the temperate zone. Secondly, when Crocidura immigrated to Europe, 
Sorex already lived in the typical habitats of the temperate zone (Re- 
penning, 1973). Competition prevented Crocidura from colonizing these 
habitats. This genus occupied the warm and dry habitats and the oppor-
tunistic species Crocidura russula settled near human dwellings, when 
climatic conditions were not favourable. It, therefore, avoided the habi-
tats which would force it to modify its strategy of reproduction. 
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Françoise JEANMAIRE-BESANÇON 

DOJRZAŁOŚĆ PŁCIOWA U CROCIDURA RUSSULA 
(IN SECT IVOR A: SORICIDAE) 

Streszczenie 

W latach 1977—1980 odłowiono (n=537) osobniki Crocidura russula (Hermann, 
1780) w zachodniej Szwajcarii. Do określenia wieku dojrzałości płciowej wyko-
rzystano histologiczne badania organów płciowych oraz stopień starcia zębów. 35% 
osobników rozmnażało się w roku urodzenia, przy czym samice wykazywały ten-
dencję do wcześniejszego dojrzewania (43.8%) niż samce (28.6%) (Fig. 2). Młode 
urodzone na wiosnę osiągały dojrzałość płciową szybciej niż młode urodzone la-
tem i jesienią. Osobniki, które przezimowały, zaczynały rozmnażać się na wiosnę. 
W lipcu większość rozmnażających się osobników stanowiły tegoroczne młode 
(Fig. 3). Tak wczesne dojrzewanie u Crocidura russula może być tłumaczone pa-
laeotropikalnym pochodzeniem podrodziny Crociduńnae. 


